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A strongly regular graph with 49 vertices and degree 16 has parameters (v,k,a,~.) - (49, 16, 3, 6) . In this paper we show that such a graph cannot exist. Up till now it was the smallest (with respect to the number of vertices) feasible strongly regular graph for which existence was not settled. Our result is the second "ad hoc" non-existence result for strongly regular graphs. Earlier Wilbrink and Brouwer [2] proved that (5~,14,1,4) cannot be the parameter set of a strongly regular graph. At the moment the smallest unsettled case is (65, 32, 15, 16) . See Brouwer and Van Lint [1] for a survey of recent results on strongly regular graphs.
The present proof involves counting techniques, enumeration, linear algebra, and the use of a computer. Although only little computing time was needed, we could not manage without a computer. This gives 2h~4 h~-h~--4, hence h) h`~) 4, a contradiction to hot h3-2. 0 1 3 3-3-So ho-0, and we find h1-12, hz-29 and h3-2.
We easily have hí-0 for i) 3, ho-0, hZ-5, hlt h2 -11, so hl -6. Let X be the set of vertices of I" not adjacent to~and adjacent to exactly one vertex of H. Then~X~-hl-h1-6. Next suppose that there exist vertices a and (3 in I"~, such that together with the vertices of H they induce the following graph Hw.
4
Then~h a -14 ,~iha -22 .
Because ha C h-0, we have ha -6 t ha. There is just one vertex outside H" oo i 3 adjacent to both oc and~. Therefore, since ha ) 6, at least five of the ivertices adjacent to a are contained in the set X. The same is true for S.
Since~X~-6, at least four vertices of X are adjacent to both a and J3.
This is a contradiction. Therefore ï does not contain H~`, and (ii) follows.
ENUMERATION.
The conditions of Lemma 1 are strong enough to enumerate {by hand) all feasible candidates for i' . m If I"m contains no pentagon, then the girth is at least six. It i s easily seen that the girth cannot be bigger than six and that there is a unique 3-regular graph on 16 vertices with girth six, being:
Suppose I'm contains a pentagon P. Then each vertex of P has just one neighbour outside P. By Lemma 1, these five neighbours are mutually distinct and non-adjacent. Thus I'~contains the following graph P~as an induced subgraph.
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Consider the subgraph F of I"m, induced by the remaining six vertices. One easily sees that F has just four edges and therefore, by Lemma 1, no cycles.
Hence F is one of the following graphs:
In the case that F is graph number 1 or graph number 2, the isolated vertex in F is adjacent to three distinct vertices of P~, so two vertices of P" are adjacent to two vertices of the larger component of F. It is easily seen that this cannot be realised without violating Lemma 1. If F is graph number
Finally we consider the case when F is graph number 5. Again it is a matter of straigt forward checking that this leads to j ust two new condidates:
This completes the enumeration of the thirteen candidates for im.
LINEAR ALGEBRA
In terms of the adjacency matrix A the definition of e(49,16,3,6) strongly regular graph reads A2 --3A t l0I t 6J .
(We use I for the identity matrix, J for the all-one matrix and j for the all-one vector.) The eigenvalues of A are 16, 2 and -5 with multiplicities 1, 32 and 16, respectively. We say that a graph I' is extendabZe to a graph i i, whenever I" is a subgraph of i induced by the neighbours of some vertex i of I". Finally, if xí-x~, then (ii) implies i-j, so all 32 vectors x~are distinct.
We remark that the above lemma generalizes to strongly regular graphs for which the multiplicity of one of the eigenvalues equals the degree. These are precisely the so called latin square graphs, negative latin square graphs and conference graphs. For no candidate 32 suitable 6-subsets were found. Hence, we have:
COMPUTER RESULTS

For
THEOREM.
There eztsts no (49,16,3,6) strongly regular graph.
The mentioned computer search is not necessary. All candidates can be ruled out by ad hoc arguments ones the lists of feasible 6-subsets are computed.
For instance, candidates number. 3, 4 and 10 do not work because the list is smaller than 32, and candidates number 5 and 8 do not work because an edge (edge {a,d} and {a,a} respectively) is contained in just one set of the list, whilst by Lemma 2.i two sets are needed. For the other candidates the ad hoc arguments are more complicated. But it doesn't seem useful to spend a lot of place and effort to treat all these arguments, since a computer search is needed anyway to generate the lists of 6-subsets. 
